Merocyanine 540 as a fluorescent probe of membranes: selective staining of leukemic and immature hemopoietic cells.
We have reported (Easton, Valinsky and Reich, 1978) that merocyanine 540 (MC 540) specifically stains a variety of living excitable cells, but not nonexcitable cells. This paper describes the exceptional permeability to MC 540 of leukemic leukocytes and immature hemopoietic precursor cells. We have used fluorescence microscopy and uptake of radioactive dye to study MC 540 staining of peripheral blood leukocytes from 80 leukemic and 34 normal individuals; leukemic leukocytes stain, whereas normal leukcytes do not. The leukocyte staining reaction differs from that previously described for excitable cells since it is independent of the ionic composition of the staining medium, kinetically complex, enhanced by light, enhanced by oxygen and essentially irreversible. Virtually all circulating nucleated cells from leukemic individuals are stained to approximately the same extent, and there is no qualitative or quantitative distinction between the various forms of leukemia. We have also found that MC 540 interacts with granulopoietic colony-forming cells (CFU-C) and with spleen colony-forming cells derived from mouse bone marrow (CFU-S). We cannot as yet identify a specific property of leukocyte plasma membranes that determines MC 540 permeability; since changes in MC 540 uptake appear to be correlated with cellular maturation during normal hemopoiesis, the retention of staining by leukemic cells, some of which appear morphologically normal, may indicate of failure in membrane maturation during leukemic blood cell development.